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(54) LIGHT EMITTING OPTICAL DEVICE 

(57)Abstract: 

PURPOSE: To prevent deterioration in image quality by cutting 
an unncesarry reflected light irregularly reflected in a lens-barrel 
in a laser unit with an opening member, and preventing that the 
reflected light in the lens-barrel arrives at a photosensitive . 
drum, etc., being a recording medium. 

CONSTITUTION: In a light emitting optical device provided with 
a semiconductor laser 1 being a light source, a pedestal holding 
the semiconductor laser 1, a collimator lens collimating 
luminous flux emitted from the semiconductor laser 1 into a 
parallel luminous flux, a holder 3 holding the collimator lens, the 
mirror barrel 4 supporting the holder 3 inside, an electric circuit 
board driving the semiconductor laser 1 to emit light, a pedestal 
holding the semiconductor laser 1 and the electric circuit board 
and an optical box 7 supporting the lens-barrel 4, an opening 

member 6 with a flat plate shape consisting of a low reflection member transmitting no luminous flux 
emitted from the semiconductor laser 1 is attached on the optical box separating from the lens-barrel 
4. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor laser which is the light source, the pedestal holding this semiconductor laser, and 
the collimator lens which forms the injection flux of light from said semiconductor laser into the parallel flux of 
light, The electrode holder holding this collimator lens, and the lens-barrel which carries out internal support of 
this electrode holder, In the injection optical equipment which has a pedestal holding the electrical circuit 
substrate which carries out the luminescence drive of said semiconductor laser, and this semiconductor laser and 
said electrical circuit substrate, and the optical box which supports said lens-barrel Injection optical equipment 
characterized by having dissociated with said lens-barrel and attaching the plate-like opening member which 
consists of a member of low reflection which does not penetrate the injection flux of light from said 
semiconductor laser on said optical box. 

[Claim 2] Injection optical equipment according to claim 1 which established the hole for adhesion in said 
opening member, slushed photo-curing mold adhesives into the clearance which carried out fitting of ejection, 
the hole for said adhesion, and the pin for said adhesion for the pin for adhesion from said optical box, and fixed 
said opening member to said optical box by adhesion. 

[Claim 3] Injection optical equipment according to claim 1 which fixed said opening member and said optical 
box by heat joining. 

[Claim 4] Injection optical equipment according to claim 1 which fabricated said opening member and said 
optical box by one by the resin member. 

[Claim 5] Injection optical equipment according to claim 1 which has further the cylindrical lens which line- 
image-izes the laser beam bundle formed into the parallel flux of light, and fixed said opening member to said 
optical box with photo-curing adhesives with said cylindrical lens by said collimator lens. 
[Claim 6] Injection optical equipment according to claim 1 which will separate the installation location of said 
opening member from the point of said semiconductor laser emitting light more than abbreviation 2L, and will 
attach it if die length from the point of said semiconductor laser emitting light to said lens-barrel tip is set to L. 
[Claim 7] Injection optical equipment according to claim 1 which coats the matter which it has [ matter ] further 
the cylindrical lens which line-image-izes the laser beam bundle formed into the parallel flux of light, it leaves 
[ matter ] the part of an opening configuration to the laser plane of incidence of this cylindrical lens, and does 
not make a laser beam bundle penetrate by said collimator lens. 

[Claim 8] The semiconductor laser which is the light source, and the collimator lens which forms the injection 
flux of light from this semiconductor laser into the parallel flux of light, In the injection optical equipment 
which has the electrode holder holding this collimator lens, the lens-barrel which carries out internal support of 
this electrode holder, and the optical box which supports this lens-barrel Injection optical equipment 
characterized by having dissociated with said lens-barrel and attaching the plate-like opening member which 
consists of a member of low reflection which does not penetrate the injection flux of light from said 
semiconductor laser on said optical box. 

[Claim 9] The semiconductor laser which is the light source, and the collimator lens which forms the injection 
flux of light from this semiconductor laser into the parallel flux of light, In the injection optical equipment 
which has the laser unit which holds said semiconductor laser and said collimator lens inside, and the optical 
box which supports this laser unit Injection optical equipment characterized by having dissociated with said 
laser unit and attaching the plate-like opening member which consists of a member of low reflection which does 
not penetrate the injection flux of light from said semiconductor laser on said optical box. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to injection optical equipments, such as a pickup unit of optical 
information record regenerative apparatus, such as a laser beam collimator unit used for the equipment which 
scans the laser beam modulated by the picture signal on a record medium, and records an image, and an optical 
disk using semiconductor laser. 
[0002] 

[Description of the Prior Art] In recent years, image recording equipments, such as a laser beam printer which 
scans a laser beam and records an image, are used widely. Hereafter, the laser scanner used for conventional 
image recording equipment is explained along with drawing 13 . 

[0003] In the outline block diagram of drawing 13 , a collimator lens 42 considers as the parallel flux of light, 
the beam from the semiconductor laser 41 modulated by the picture signal is deflected by deflecting system 44, 
and on a record medium 46, the semiconductor laser whose 41 is the light source, the polygon mirror a 
cylindrical lens and whose 44 42 is deflecting system as for a collimator lens and 43, and 45 are an image 
formation lens system and a photoconductor drum whose 46 is a record medium, and it is scanned [ image 
formation of it is carried out by the image formation lens system 45, and ]. 

[0004] In here, since it has the property which spreads in a radial from the point emitting light, when using for 
laser units, such as a laser beam printer, as for the injection light of semiconductor laser, it is common to change 
and use for the parallel flux of light using a collimator lens. 

[0005] Drawing 14 shows an example of such a conventional laser unit. 51 is semiconductor laser, 58 is the 
lens-barrel of hollow, such as zinc and aluminum, and in it, semiconductor laser 51 is pressed fit and it is 
mounted. 52 is a collimator lens and is attached in the interior of the collimator lens holder 53. Adhesion 
immobilization of the collimator lens holder 53 is carried out at a lens-barrel 58 after the optical axis of 
semiconductor laser, optical-axis doubling of a collimator lens, and termination of focus adjustment. 
Furthermore, the opening member 59 which operates a laser beam orthopedically is fixed at the tip of the 
collimator lens holder 53 with adhesion, caulking, etc., and injection optical equipment is completed. 
[0006] With conventional injection optical equipment, the bore of a lens-barrel became small by the 
miniaturization of equipment, and the miniaturization of semiconductor laser. Moreover, in order to absorb 
fluctuation by the heat of a resin member etc. in performing resin manufacture-ization of the attachment section 
of injection optical equipment, or a collimator lens, the need of making the depth of focus deep and absorbing 
fluctuation arose. 

[0007] When the focus gap by the side of t and an image is set [ the focal distance of a collimator lens / the 
focal distance of f 1 and a condenser lens ] to T for the focus gap by the side of f2 and a body, these relation is as 
the following formulas (1). 

[0008] Formula (1) The focus by the side of an image stops easily the way which made the focal distance fl of a 
collimator lens longer than the T=(f2/fl)2 1 above-mentioned type (1) being able to shift. That is, the depth of 
focus becomes deep. Moreover, since the diameter D of a lens is limited by the magnitude of equipment, the f 
number becomes larger than the following formulas (2). If the f number becomes large, numerical aperture NA 
will become small from the following formulas (3). By this, the include angle u of the point emitting light and 
the edge of a collimator lens became small, in connection with it, the point emitting light to distance became 
long, and SIN-1NA was small rather than one half of the semiconductor laser outgoing radiation angles theta. 
[0009] Formula (2) F=|ffD| type (3) NA=1/2F[0010] 



[Problem(s) to be Solved by the Invention] However, with the configuration of such a conventional example, 
there is a trouble that it explains by drawing 15 . 

[001 1] The laser light injected by the radial from the point emitting light by using for a lens-barrel 58 the 
member which is easy to reflect light like a metal like a publication for the conventional example with a 
configuration to which SIN-1NA becomes smaller than one half of the semiconductor laser outgoing radiation 
angles theta is reflected as the wall of a lens-barrel 58 shows to drawing 15 (a). Moreover, even if it attaches the 
opening member 59 at lens-barrel 58 tip, the reflected light is injected like drawing 15 (b). 
[0012] Thus, if the unnecessary reflected light is injected from a laser unit, it will have a bad influence on the 
lightwave signal of normal, and the optic of the lens-barrel exterior, and optical-character ability will fall. 
[0013] 

[Means for Solving the Problem] The semiconductor laser which is the light source according to the injection 
optical equipment of this invention in order to attain the above-mentioned purpose, The pedestal which fixes 
this semiconductor laser, and the collimator lens which forms the injection flux of light of said semiconductor 
laser into the parallel flux of light, It has the opening member which operates orthopedically the flux of light 
injected from this collimator lens, the electrode holder holding this collimator lens, the lens-barrel which 
supports this electrode holder, and the electrical circuit substrate which carries out the luminescence drive of 
said semiconductor laser, and spacing of said opening member and said collimator lens is opened and attached. 
By such configuration, the light reflected irregularly inside the lens-barrel was cut by the opening member, it 
prevented reaching the photoconductor drum whose reflected light in a lens-barrel is a record medium, and 
deterioration of image quality is prevented. 
[0014] 

[Example] Drawing 1 is drawing showing the scan optical equipment which used the injection optical 
equipment of this invention. 

[0015] In this drawing, 20 is a laser unit which consists of laser drive circuits which modulate the light beam 
which carries out outgoing radiation to the collimator lens which makes the semiconductor laser which carries 
out outgoing radiation of the light beam, and this light beam that carried out outgoing radiation abbreviation 
parallel light by image information. 

[0016] The light beam by which outgoing radiation is carried out from this laser unit 20 passes the opening 
member 6 and the cylindrical lens 10 which is the 1st image formation lens, and a deviation scan is carried out 
by the rotating polygon 12 for scanning a light beam on the scanned body. 30 is a drive motor which carries out 
the rotation drive of the rotating polygon 12 with high precision in the direction of an arrow head. 
[0017] This light beam by which the deviation scan was carried out is irradiated by the photo conductor drum 
which is the scanned body with the concave lens 22 which is the 2nd image formation lens which has ftheta 
property, and the convex lens 23 which is the 3rd image formation lens. 

[0018] And these laser unit 20, the opening member 6, the lens groups 10, 22, and 23, a rotating polygon 12, 
etc. are arranged in the optical box 7 processed with high precision that it should arrange in a desired location 
with a sufficient precision, respectively. 

[0019] Thus, the semiconductor laser whose injection optical equipment of this invention is the light source, 
The collimator lens which forms the injection flux of light from this semiconductor laser into the parallel flux of 
light, The laser unit 20 which holds said semiconductor laser and said collimator lens inside, It had the optical 
box 7 which supports this laser unit, and the configuration which dissociated with said laser unit 20 and 
attached the plate-like opening member 6 which consists of a member of low reflection which does not 
penetrate the injection flux of light from said semiconductor laser on said optical box 7 is taken. 
[0020] The 1st example of the injection optical equipment of this invention is shown in drawing 2 . 
[0021] In the outline block diagram of this injection optical equipment, the semiconductor laser whose 1 is the 
light source, the collimator lens to which 2 forms the injection flux of light from semiconductor laser 1 into the 
parallel flux of light, and 3 are electrode holders which support a collimator lens 2. 4 is a lens-barrel which 
supports an electrode holder 3, semiconductor laser 1, and the electrical circuit substrate 5. In order that a lens- 
barrel 4 may radiate heat in generation of heat of semiconductor laser 1, the good member of heat dissipation 
nature, such as a metal, is used. 5 is an electrical circuit substrate which drives semiconductor laser 1 . An 
electrode holder 3 is adjusted by the X-Y-Z direction for optical-axis adjustment and focus adjustment, and is 
fixed to a lens-barrel 4. 

[0022] The lens-barrel 4 which the assembly ended is fixed to the optical box 7 with a screw 8. Moreover, the 



opening material 6 orthopedically operated by L typeface separates from a lens-barrel 4, and is attached in the 
optical box 7 with a screw 9. From the optical box 7, Pins 7a, 7b, 7c, and 7d have come out, and the lens-barrel 
4 and the opening member 6 are positioned. The opening member 6 consists of a member of a low reflection 
factor which does not penetrate the injection flux of light from semiconductor laser 1. 
[0023] The decision approach of the attaching position of the opening member 6 is explained using drawing 3 
and drawing 4 . 

[0024] Drawing 3 is drawing explaining the injection condition of the flux of light reflected in the lens-barrel 4 
interior. The flux of light reflected in the lens-barrel 4 interior is injected like the slash sections A and B. In 
order to interrupt the flux of light of the slash sections A and B, it is desirable to form the opening member 6 in 
the location of the distance of about 2 L from the point of semiconductor laser emitting light. Here, L is the die 
length from the point of semiconductor laser emitting light to lens-barrel 4 tip. 

[0025] Drawing 4 is drawing explaining the attaching position of the actual opening member 6. A polygon 
mirror for 12 to carry out the deviation scan of the laser beam and 10 are the cylindrical lenses for line-image- 
izing the parallel flux of light injected from injection optical equipment on the reflector of the polygon mirror 
12, and condensing. 

[0026] With actual scan optical equipment, since there is other optical arrangement like drawing 4 , the opening 
member 6 cannot necessarily be arranged in a twice [ about ] as many distance of the overall length L of a lens- 
barrel 4 as this. In that case, the location of the actual opening member 6 becomes the injection optical 
equipment side of a cylindrical lens 10. in addition, a cylindrical lens 10 should adjust — and the adjustment tool 
1 1 of a cylindrical lens 10 attaches, and the location which brought ** close to a cylindrical lens 10 as much as 
possible in the location which escaped turns into a location which can cut the reflected light within a lens-barrel 
4 most effectively. 

[0027] The 2nd example of the injection optical equipment of this invention is shown in drawing 5 . 
[0028] The same number shows the same member as an example 1 . In the outline block diagram of this 
injection optical equipment, the lens-barrel locator pins 7a and 7b of the optical box 7 also perform positioning 
of the opening material 6, and both a lens-barrel 4 and the opening material 6 are fixed to the optical box 7 with 
a screw 8. 

[0029] In this case, a screw member becomes one point and the cost cut of it is attained. Moreover, since the 
number of the gage pin on the optical box 7 becomes fewer, it contributes to simplification and a 
miniaturization of shaping of the optical box 7. In order for the same criteria pin to perform positioning of the 
laser unit 20, and positioning of the opening member 6 furthermore, the installation location precision of the 
opening member 6 also improves. 

[0030] The 3rd example of the injection optical equipment of this invention is shown in drawing 6 . 
[003 1] The same number shows the same member as an example 1 . In the outline block diagram of this 
injection optical equipment, to the opening member 6 positioned like an example 1, adhesion pin 7e is taken out 
from the optical box 7, and fitting is carried out to adhesion hole 6b of the opening member 6. It is made for the 
path of pin 7e to become small about 0.2-2mm rather than the path of hole 6b in that case. The opening member 
6 is fixed to the optical box 7 by pouring photo-curing mold adhesives (ultraviolet curing mold adhesives) into 
the clearance between the fitting sections of hole 6b and pin 7e, and stiffening it. 

[0032] In this case, since a screw can be abolished, a cost cut is possible. Moreover, it also becomes the narrow 
location into which a bis-bundle tool does not go fixable. 

[0033] The 4th example of the injection optical equipment of this invention is shown in drawing 7 . 
[0034] The same number shows the same member as an example 1 . In the outline block diagram of this 
injection optical equipment, the optical box 7 is fabricated by resin, the opening member 6 is attached in the 
optical box 7 by the same approach as an example 1 , and the opening member 6 is fixed to the optical box 7 by 
carrying out heat welding of the gage pins 7c and 7d. In this case, since a screw can be abolished, a cost cut is 
possible. Moreover, since a locator pin and the joining pin for immobilization can be made to serve a double 
purpose, a screw becomes unnecessary and an opening member can be miniaturized. 
[0035] The 5th example of the injection optical equipment of this invention is shown in drawing 8 . 
[0036] The same number shows the same member as an example 1. In the outline block diagram of this 
injection optical equipment, the opening member 6 and the optical box 7 are really considered as shaping by the 
resin member. In this case, since components mark are reduced by unification of resin shaping of the opening 
member 6 and the optical box 7, it contributes to a cost cut. 



[0037] The 6th example of the injection optical equipment of this invention is shown in drawing 9 . 
[0038] The same number shows the same member as an example 1. In the outline block diagram of this 
injection optical equipment, 7f is a pedestal for adjusting a cylindrical lens 10. 11 is the adjustment tool of a 
cylindrical lens 10, and has clamped the side face of a cylindrical lens 10. The opening member 6 is really 
fabricated by 7f of cylindrical-lens adjustment bases. 

[0039] In this case, since the opening member 6 becomes near by the cylindrical lens 10, the effectiveness 
which cuts scattered reflection light becomes larger. 

[0040] The 7th example of the injection optical equipment of this invention is shown in drawing 10 . 
[0041] The same number shows the same member as said example 6. In the outline block diagram of this 
injection optical equipment, the adjustment tool 1 1 of a cylindrical lens 10 has clamped opening member 6 and 
cylindrical-lens 10 both. After [ adjustment ] screw immobilization of the opening material 6 is carried out at 7f 
of cylindrical-lens adjustment bases. In this case, since the opening member 6 becomes near by the cylindrical 
lens 10, the effectiveness which cuts scattered reflection light serves as max. 
[0042] The 8th example of the injection optical equipment of this invention is shown in drawing 1 1 . 
[0043] The same number shows the same member as said example 7. In the outline block diagram of this 
injection optical equipment, the adjustment tool 1 1 of a cylindrical lens 10 has clamped opening member 6 and 
cylindrical-lens 10 both. The pars basilaris ossis occipitalis of the opening member 6 serves as the convex 
configuration where width of face is narrower than a cylindrical lens 10. Moreover, 7f of cylindrical-lens 
adjustment bases serves as a concave configuration, they are combined with the pars basilaris ossis occipitalis 
of the opening member 6, and slide the opening member 6 along with this. 

[0044] When a cylindrical lens 10 is put on 7f of adjustment bases, photo-curing adhesives are applied ranging 
over the opening member 6 and adjustment base both sides. The opening member 6 is fixed to a cylindrical lens 
10 and coincidence by photo-curing adhesives after adjusting to 7f of cylindrical-lens adjustment bases. In this 
case, since the opening member 6 becomes near by the cylindrical lens 10, the effectiveness which cuts 
scattered reflection light serves as max. Moreover, since it is fixed to a cylindrical lens 10 and coincidence, 
reduction of assembly cost and assembly time amount, reduction of components mark, and improvement in 
installation precision are attained. 

[0045] The 9th example of the injection optical equipment of this invention is shown in drawing 12 . 
[0046] The same number shows the same member as said example 8. In the outline block diagram of this 
injection optical equipment, it leaves the configuration of opening to 10 laser plane of incidence of a cylindrical 
lens, and coating of the matter which does not make light penetrate is carried out to it using techniques, such as 
vacuum evaporationo or printing. In this case, since opening is united with the laser plane of incidence of a 
cylindrical lens 10, the effectiveness which cuts scattered reflection light serves as max. Moreover, reduction of 
assembly cost and components mark and installation precision improve. 
[0047] 

[Effect of the Invention] As explained above, according to the injection optical equipment of this invention, by 
using an opening member as a laser unit and another member, dissociating with a lens-barrel and attaching, the 
scattered reflection inside a lens-barrel is reduced and it is effective in raising optical -character ability. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining the scan optical equipment using the injection optical equipment of this 
invention. 

[Drawing 2] It is the important section perspective view showing the injection optical equipment in which the 
1st example of this invention was shown. 

[Drawing 3] It is drawing explaining injection of the reflected light inside a lens-barrel in the 1st example of 
this invention. 

[Drawing 4] It is drawing explaining the attaching position of an opening member in the 1st example of this 
invention. 

[Drawing 5] It is the important section perspective view showing the injection optical equipment in which the 
2nd example of this invention was shown. 

[Drawing 6] It is the important section sectional view showing the injection optical equipment in which the 3rd 
example of this invention was shown. 

[Drawing 7] It is the important section perspective view showing the injection optical equipment in which the 
4th example of this invention was shown. 

[Drawing 8] It is the important section perspective view showing the injection optical equipment in which the 
5th example of this invention was shown. 

[Drawing 9] It is the important section perspective view showing the injection optical equipment in which the 
6th example of this invention was shown. 

[Drawing 10] It is the important section perspective view showing the injection optical equipment in which the 
7th example of this invention was shown. 

[Drawing 11] It is the important section perspective view showing the injection optical equipment in which the 
8th example of this invention was shown. 

[Drawing 12] It is the important section perspective view showing the injection optical equipment in which the 
9th example of this invention was shown. 

[Drawing 13] It is the important section perspective view showing the scan optical equipment of the 
conventional example. 

[Drawing 14] It is the side elevation showing the injection optical equipment of the conventional example. 
[Drawing 15] Drawing where (a) explains lens-barrel internal reflection, and (b) are drawings explaining the 
attaching position of lens-barrel internal reflection and an opening member. 
[Description of Notations] 

1 Semiconductor Laser 

2 Collimator Lens 

3 Electrode Holder 

4 Lens-barrel 

5 Electrical Circuit Substrate 

6 Opening Member 

7 Optical Box 

10 Cylindrical Lens 
12 Polygon Mirror 
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